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mm&] mmm 

Lfc^©*swRNAic*fL«»T?S'i i t=&^'r, mmmmm* 
. ^u^fbe^j(2o) $:^tfRNA^^^-rs-*#©«jiS:wt- sit^iaa 

- X X h Y 1 1 ••• Y 1 } Z 1 l ••• Z L j 3' (10) 

5'Z 2 1 ••• Z 2 n \ 2 l ••• Y 2 m X 2 X ••• X 2 k 3' (20) 

X^-X 1 ^ X 2 1 ~X 2 k , Y 1 1 ~Y 1 i , Y 2 1 ~Y 2 m , Z^ — Z^ j3«fct5Z 2 1 ~ 

Z 2 n It, #>5r$ft52lC. A, U, T\ ttGO) V\i**lA^T?S> »J , 

. x 1 l - x 1 h ^i:t>*x 2 1 - x 2 k &, My^-B^mm.-t^y.^ u*^ \?mmx 

„ y\ - Y 1 i feJ;r>*Y 2 1 - Y 2 m tt, ^-r-A&^/SU -fe 8M££RNA# 

M^Lfe^^(D^^^{CMg 2+ ^^>^«i)£^S^M^^Le)^M^S:^^^ * 
Urt-^KBB^J-e&y, Z^ - Z 1 j feJ;tJ ? Z 2 1 - Z 2 n &, S^RNAOO^^TgP&M 

NA-r&S»#^l £ 2 fa*C7)MMilto 

[ft 5 ] swrna*^-< ^/^rna&s vxtta^w^miciKat-r ssa K 
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K-TSmRNA-efeSfflf*^ 1 * fete 2 SBftcagt&flMi. 

IVffi^cDtat ■RNAfcif©?^ ;i/*fi5fc©RNA , T?&.5ijt:£^5 * 6 |2IE©#[gft 
BP ^ D 

[H#JS9] TIBtf);* V i/** KSM(i)£^frRNA^£i:t>*TiHtf>;2 * 

5' GGUCCUGGCC UGAUGAGAGU GAUGAGCUCU UC 3' (l) (@H?IJ#^ l ) 
5' GUCUGACUGU UCAUCGAAAC CGGGUCC 3' (2) (BS#J## 2 ) 

V*?- KB2#I(2)<© 1 9 #S^<o 2 7#g(7D5?^ l/^-^ Kli«lftRNA0>3J»TasttJlf 

£> 1 2#g(Z)^^ UpT^- K«x>T XCDJRH^^r ^^"efe SHI V-HC#M&9'&*&G)" 
. RNAtft(Z>BJ#K feS VN«HIV-l(7)tat mRNAtfi(Z)ff&(Z)g|5^CO@BM{C^W^J(C75;S j; 

[»#^10] '»'ffi#M'ffiaifil^*^®BCR-ABL mRNA 

T?& 5 £ it 6 fB«$®^^^ 0 

1] TKtf)* * U^-^- KIB?'J(3) &-£tfRNA#^-;l3«fctfTiH<Z>3 
^l/tf KWJ(4) $r-g-^RNA^^-^^^-tS^*#:CD^&^-tS»^^ 1 & S 
^li2EiOiiii. 
5' GGUCCUGGCC UGAUGAGAGU UAUUGAUGGU CAG 3' (3) (BB^(I#^ 3 ) 
5'GAAGGGCUUC UUUCAUCGAA ACCGGGUCC 3' (4) (SH?'J#-*§- 4 ) 
(fe£U 5* ^7 l/^-^ KBB#f(3)(Z> 1 9#B<Z)3l ^ l/^-^ KJ3«fctf 2 ^7 

KB2#I(4)© 20#g^^29#g<Z)^^ U^"^ K«©l&RNAtf>l3J«TaiS&^ 
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C02 0#g^^ 3 3#ac0^^7 i/*-^ Kfc<fctf UpT^ FWJ(4)CD 

6 WiBCR-ABL ■RNAtfKOfi&fiDgPffiCDBB^JlCfflffiWtC^S J: -5 ICH£^£ tlT =fe «k 
„ ) 

oi hi &-?u*-*-mw tfmnznx^zm&m- 1 i ©^-rn^tcia* 

^ FgB#J(6) Srl^tm^JS 1 2 sB«CDlM8Pit 0 
5' AAA 3' (5) 
5'UUU 3' (6) 

[fMl 5] tRNA^Vn^-^-BBM^TIScO^^ KBE#K5)& 

5' ACCGUUGGUU UCCGUAGUGU AGUGGUUAUC ACGUUCGCCU AACACGCGAA AGGUCCCCGG U 
UCGAAACCG GGCACUACAA AAACCAAC 3' (7) (BB^IS^ 5 ) 

i i (D^-rn^izmm^mmmm. 
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5' AAA 3* (8) 
5'AACCGUA 3* (9) 
5' UUUUU 3' (10) 

[»*«2 2] ff;M i ~ 1 9 (D^irnfrizmm&mmmmz^tiMte^ 

[ff^^2 3] iES^fU3j<y-AT&5,fl#^2 2sa«(Z)^:n^;b 0 

3B«<0f83i'<*#-, £feiiif;£«2 2 L < tt2 3fB«£>^t: £^£;&J& 
teSTTSfc 2 4fH*(Z)^^M^ 0 

*a£-frT, ^^®MH^^SMSMmRNA(Z)5gSH$:fflJM^fe^Pl«t--5fe^©ff^: 
^2 4IH*0D^^a^% o 

im^ms o] m#T% 1-19 (^r*i;fru:3a«©«6ftgi^&-£*i-&^ 
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[0 0 0 1] 

(C#A L £RNAfC «k o TRNA^WfJStt ^K9fflS «riB«s«Bft»^. & £ *0>fUffi 
[0 0 0 2] 

19804£#M> *San7 KA^<Z>CechP>lCj:&^ h^bl^-^tf) r RN A<Z)iz;i/ 
7 7, 79>f (K.Kruger, P. J.Grabowski , A.J.Zaug, J. Sands, 

D.E.Gottschling, T.R.Cech, Cell, 31, 147-157(1982)) tRHx - )V A^tf) 
Altman^fofcRN Ah# >/\°^fC(D^^#:@P5it-e&£ 'J >J?3l * 1/ T - if P <£> ft? 
#T$n^l (C.Guerrier-Takada, K.Gaydiner, T. Marsh, N.Pace, S.Altman, Cell, 
35, 849-857(1983) ) ^A,, Mt&ffllffi £ ft5 R N AT'feS U #'-tf-f A (ribozym 
e: ribonucleotide acid + enzyme) #<Ji^£:£*lfc<, ^ * & U /K+P-f A # 

(R-H.Symons, Trend. Biochem. Sci., 14, 445-450(1989) ;R.H.Symo 
ns, Annu. Rev. Biochem., 61, 641-671(1992) ; J.Bratty, P.Chartrand, G.Fer 
beyre, R.Cedergren, Biochim. Biophys. Acta, 1216 , 345-359(1993) ; Haseho 
ff. J and W.L.Gerlach, Nature, 334, 585-591(1988) ; C. J. Hutchins , P.D.Ra 
thjen, A.C.Forster, R.H.Symons, Nucleic Acids. Res., 14, 3627-3640(1986) 

) , j£$z^mm. 4 y Vny rna editing ^iftfe^ifr, ^tfr<z> 

h ^Jl F^0>«£;&&t$>&#Lfc0>-??S>S. IK^flC, * "C* D N A # > 
^° * jgt<©(Sf T'fil?8©#^MSSlC L fgfgs 3 *lT ^ o R N A (jftfe) 

jSBagfcf* " R N A y — ;i/ F " Si©^C>W^i: LT&g£*i£ «fc 3 ic o ( 

G.F.Joyce, Nature, 338, 217-224(1989) ; N.R.Pace, T.L. Marsh, Origins of 
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Life, 16, 97(1985) ; A.Lazcano, R.Guerrero, J.Oro, J.Mol. Evol., 27, 283( 
1988) ;L.E.0rgel, Nature, 358, 203(1992) ; R. F.Gesteland, J.F.Atkins, T 
he RNA World, Monograph 24, Cold Spring Harbor Laboratory Press, Plainvi 
ew, New York(1993)) „ 
[0 0 0 3] 

fcfr-etA^v-'vy KMUJJ<if>r a (eii a, & iti*t?s ; b^<fF 

afctf&StlT^fcytff-tM £*Ui, Affile a3V*T&BS*aJWi5 

JC5 £ U Jtfif>T (T.R.Cech, Annu. Rev. Bioch 

em., 59, 543(1990) ; A.C.Foster, R.H.Symons, Cell, 49, 211(1987) ; A.C.Je 
ffries, R.H.Symons, Nucleic Acids Res., 17, 1371(1989)) , Uhlenbeck £ 
Haseloff ^Gerlach iot 2*©RNAi (Hi^iliifSffi 

(h^yxit) ZtlfcZtfrb (O.C. Uhlenbeck, Nature, 328 
, 596(1987) ; J.Hasehoff , W.L.Gerlach, Nature, 334, 585(1988) , U Jtf"9*>f 

W£ Lfci^^fSMW\ m#<$g^3tlTVA§ (M.Cotten, M.L.Bimstiel , 
EMB0 J8, 861(1989) ; N.Sarver, E.Cantin, O.Chang, O.Lande, D.Stephens, J. 
Zaia, J.Rossi, Science 247, 1222(1990) ; M.Homann, M.Tzortzakar i , K.Rittn 
er, S.Sczakiel, M.Tabler, Nucleic Acids Res 21, 2809(1993) ; R.C.Mullig 
an, Science 0, 926(1993) ; S.Altman : Proc. Natl. Acad. Sci. USA, 90. 1089 
8(1993) ; P.Marschal 1 , J.B.Thompson, F.Eckstein, Cell. Mol. Neurobiol., 
14, 523(1994) ; S.M.Sullivan, J. Invest. Dermatol., 103, 85(1994) ; F.H.Ca 
meron, P.A.Jennings, Antisense Res. Dev., 4, 87(1994) ;L.Q.Sun, D.Warri 
low, L.Wang, C. Wi ther ington , J.Macpherson, G.Symonds, Proc. Natl. Acad. 
Sci. USA, 91, 9715(1994) ; R.E.Chr istof f ersen, J.J.Marr, J.Med. Chem. 38, 

2023(1995) ; G.Ferbeyre, J.Bratty, H.Chen, R.Cedergern, Gene 155, 45(19 
95) ; M.Kiehntopf , E.L.Eaquivel , M.A.Brach, F.Herrmann, J.Mol. Med., 73, 

65(1995) ; J.D.Thompson, D.Macejak, L. Couture, D.T.Stinchcomb, Nat. Med 
. 1, 277 (1995) ;T.Tuschl, J.B.Thomson, F.Eckstein, Curr. Opin. Struct. 

Biol. 5, 296 (1995)) „ 
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[0 0 0 4] 

^jwf*^rs. mwaumz. stemi astern in <dmis (Dmm.%^m.wt n 
^(Drnft^mmmnizm^o mw&m&mmizM^ mmmizm^x 

[0 0 0 5] 

(Z)®-a-??&S 0 #3fe, &Z>mPl (exon 2) tCBrj©BB^J (exon 3) 

exon 1-exon 3)#i&oT£E, *5fc £f<B$8^ < UWA&ffl^tr 
©If^: R N A ©56331 & OTdf & £ o aM5^-t&»##*. e, *i S „ -£ ti^JiCOSE 
#Jg# (exon 1, exon 2, exon 3) ttiES& :* 'V "fe - VX*%> Z> CD 7?, M^MCO 

y 9 */ a (exon 1-exon 3) £ & omRNA(£><& £#^6<JlC-t?J$T -£tf)365|i 

5:ffi];L-5^£# ; SM£&oT<£o o**J, lES&nRNA (exon 2-exon 3)lCl±£ 
<&W&&&Zte^Vtf*f4J*&m^te<Xi*tjiio&\i* (W : BCR-ABL mRNA. HI 
2) . 

[0 0 0 6] 

h"t£*§-£\ ^^©■RNAlC4#MWfcSB#J3P#T*&<&exon 1-exon 3 <£>S/^ 

J£NUX (N ; A, G, C, U X; A, C, U) ) tf%>&m&iZiZ* f^H&£ 
£&vn 0 LfrU ii&< V*?y>7 i/m >3P#i£ fcte^cDifi^lc, U jjfif >f A<Z>W 
HrBB#l# & Z> z\ £ it * ti 7? & S „ ^>^i/a> ic TO*T fg & I5#J # * v n % 
£\ y V */ a > 3& ^ <o & < Mft tc fc & S ^ WSH^'J S:^--!f*^tt6 
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mt>mz oT L£ ? LTtjjlW^tl^< fc£ (M : ABL mRNA^CDTO 

, 02) „ fct^t;^>^s/3>g|jfi*fctt^(©ie^icy/K-»f>rA<o^jWT 

[0 0 0 7] 

^^<Z> J:e>&&£#5£(Z)dr* ^mRNA#^CDM0&C&£^£&M£: IT, 
CML Slfil^) ^ALL (&ffiU >rM£Bifotft) ©11^^57^ 

^^;i/7>r TSSfe#<0^fi5c^*>So £ft£0>Bllil;^T?l±&fe#raSiKJ£t (9;22) 
(q34;qll) #££TBCR-ABL it fc^-^fifc-T 5 „ CMLT?teK28 transloca 
tion 6 translocationC0 2o(^)^>r-7 p (Z)^-fe^ffiSteJ^tC «fc »J , 2oCD# 
-Y CO BCR-ABL |»-£aMg^*#£ SifclfttC 2 mMO* * ^mRNAtf* >f 1/ > 
if<Dl£^£.J&-t&VL28*? J r>9 i/ 3 > (b3a2)mRNA£:L6i/> > ^7 > 3 >(b2a2)mRNA 
) (02) „ -£0>?"b<Z>t>£olCfcJ:BCR-ABL > ^7 5/ 3 yffl&(D%: < {C/\ > ~? 

FMU 3tf-*f>f A^WtTJ^SBH^I (GUUhU^L/^h) # #(K28£/ 
-V>^7 */ 3 >(b3a2)mRNA) % =fe OflDdf >f ^"©■RNAiCli^-V >^ 5/ a >ffl$^i(Z> 
^:frfc^ltfB!*J##&L)S^(L6 i/>>^i/3>(b2a2)mRNA) „ *<Df=. 

(p210 BCR_ABL ) O^SrU^^A-eiSWt-SK^tt, 
<fc^„ ^tltt^-r^-5T>^i2>XS^C0iH^J*\ iESMmRNAT-feSABL mRNA 
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^BCR ■RNA^fflJ^^JCSe^L/TL*^, 'J A©lSf,I^j5:tf < 3tT b 

(02) „ 

[0 0 0 8] 

?Stt&^^Rgft#3fi£#g&L£: (W099/46388) 0 f 1 ^<Dt£&rp&m& 

i: 2 o © mnu^m® zn*>, nmm^mm-v L6 * * m-rna© *? 

RNA#gS«0> JSt H£&53f;*9S!mRNAfcif"e^M-e&5o 
[0 0 0 9] 

[0010] 

us-* mitmm & & * Mm m ic « -r ^ t % ^sm tc & s © -c* t± & ^ ^ £ © us® © * ^ 

[0011] 

•t-fcfrtu *«Wl±, ^#^"SRNA^S:|g|K-rSihlC«fc»Jfa©#^©RNAJC 
[0012] 
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a ^ n v ) i & m %i t l t & & m m m &m & « « -r & ^ £ e w 1 -r -5 . 

[0013] 

Ufcl$0>#«mNAlC^L^Wrai4£^"t, tuSB«BftMS&ffi«f ::7t 
>it-§|5&£;te, «WRNAfc^&SM©RNA(Z)^iftgB^IlCffl*IW«sBB^JS:'^tffe«) 

^cSRNA©«|^l^^J^c^e^^^s:^t-*alJfi:^:v^e>. 

[0014] 

mmmm\t. %m t wmm&B&w 2 o cdm& s rmgd# * ^ ie l < j@ 

^Lfcfc£lcK»ili# Mg 2+ >f > & «|g S & ft £ 1^ "T? 7£ J« 

S J:e>{Cr3>3jN^-i/3 >^^-T-2>^^iCJ:oT, fllftRNAcZ)#MMJ$T £ ^Tlg 
ic-rs. roofed, *l8W©»^©^>^-gpffifc^Wf?Sffiasffi©«iftBB^Itt, 

[0015] 

i/*^ FBH^fJ(20) £^tfRNA#^#^j*t-S^Sfl^«^£^5fc«fc^ 

a 
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••• X X h Y 1 1 - Z 1 1 Z X j 3' (10) 
5'Z 2 X - Z 2 n Y 2 X ■-• Y 2 m X 2 X ••. X 2 k 3' (20) 
(BB^Jtfi, X^-X 1 ^ X 2 1 ~X 2 k , Y^-Y 1 ^ Y 2 1 ~Y 2 m , Z^-Z^ fc^t^Z 2 ^ 
Z 2 n it. #*30L3XlC, A, U, T, C£fcltG(D\i\imfr"Z3b*). 
h£ iO'kli 1 &±(£>Mm (ix.il l~100CDHf£) "T?&»J, 

ifiitfiliUUfflfiR (iiil i~i oo0iU() 
j ttij^±©jg» (Mid i~i oofflii) -c&y, 

nli l a±<z>gp» (Mid l~10 0©fi») ^tj. 

X^ - X^fe^t^X 2 ! - X 2 k tt, -9- -BP ^7 u*-^ FBE?'JT-& 
Y^ - Y 1 i fcJ:t>*Y 2 1 - Y 2 m li, *^A£7£/&U ir >-9--a$&lCRNA#*g 

^ l t s cd #gc5£ icM g 2+ -r > & * Qmzmf& loz mm z-stiztu 
K@2#J-e& >J> z^ ... z 1 j ^j;t>*z 2 1 - z 2 n &, Si^rmcd-tomms 

[0 0 16] 

*tCW£^SgBH£n- K^SmRNAtf^tf^fiS,, fetid TAKb-i/^ 
PfilhS^-"efeSBcl-2 7 T ^ U - (bcl-2, mcl-1, bfl-1, bax-a, bak, bik, b 
cl-X L , bcl-Xg) ifimfbtl* (bcl-2 mRNA$r^^Tt-^)^^M©^>V-/\^ K 

mvmf4 2**makizm~r) = — g^RMt^u h^>x • vdps/-»f>f 

ffi^Itc|gi«3 4xSRNAi: LTd ^^0)jg(ig£fcSBRNA#jg*iJ-e& 
£ 0 fetid X-f X(DMia^-r;i/^l:-S>SHIV-lCDtat ■RNA##W r £*l&. d 

id TfB©3 ? Utf^ KBB^U(l) fc^tfRNA^fcitfTIH©* * Usf^- KBB#J 
(2)&^tfRNA^*^JERt-S^*#©«3tS:^-tSh<fcV> (E!3B#fM) „ 
[0 0 17] 

5'GGUCCUGGCC UGAUGAGAGU GAUGAGCUCU UC 3* (1) (BB#J## 1 ) 
5'GUCUGACUGU UCAUCGAAAC CGGGUCC 3" (2) (@H#J#^- 2 ) 
(fefeU V UTt^- KSH^'J(l) CD 1 #g*Mb 9 #BCD^ ^ l/sf^ K33<fctf 2 * 
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ia<Z>BB#JlcraffiWlCfc5 J:3lC&££ftT : &<fcVN. * fc, 2 * FWJ(l) 
<Z>20#g^e>3 2#gC05?^ L/^-^- KJ3 «fctf 5t * Utf^ KBE#J(2)0> 1 

IC&^StiTfc «fc^o ) 
[0018] 

«Mft»5g©fi5ttKIfiPS:eWi: LTA&ttlc^ALfcRNA-e&S. fe^xJi^tf) 
M0£&6BCR-ABL ■RNAtffll^SftS. 3 GQ^§-£(Z>^®EgpJit«, TfBtf) 
2 V U^"^ Kffi#l(3) Sr-g-tfRNA^-f-fc i^TIBOO^ * V^r^ Kffi^J (4) Sr^frRNA 

[0019] 

5' GGUCCUGGCC UGAUGAGAGU UAUUGAUGGU CAG 3' (3) (@H^!l## 3 ) 
5'GAAGGGCUUC UUUCAUCGAA ACCGGGUCC 3' (4) 

KK#I(4)© 2 0#Bfre>29#B©5** l/*^ KlieWRNA0)flJ»T8$&M 
<Z)20#@^e>33#@©5l^ U*-^ Kfe«fc tf 5C * L/^"^ KWJ(4)CD 1 #0^ 
£ V\fcj:BCR-ABL ■RNAtfJ©ffi©S&©BBWCffl«ia<rlCfc5 «fc 3 lCBfe^£ 4xT *> «fc ^ 

0 ) 

[0 0 2 0] 

#J, yn^-^-S^'J (fehx.^tRNA Val ^n^-^-@H^J, poi ii^L<1£p 

01 UlftzfU^-Z-mn (tRNA, snRNAJ&tf) * fcli-f <OM**^inS tl 
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5' AAA 3* (5) 
5*UUU 3' (6) 
[0 0 2 l ] 

5' ACCGUUGGUU UCCGUAGUGU AGUGGUUAUC ACGUUCGCCU AACACGCGAA AGGUCCCCGG U 
UCGAAACCG GGCACUACAA AAACCAAC 3' (7) (BJ#|#-£ 5 ) 

£ £fc, ;&Mft»3gffi#[(£:i:;U*±S2 2 # l/*-^ Kffi^J(l)~(4))©TSKlc#iu 

TfBtf)*^ KS^(8)~(lO)(DV^ flfr £ <k V*„ 

5* AAA 3' (8) 
5' AACCGUA 3* (9) 
5'UUUUU 3' (10) 
[0 0 2 2] 

[0 0 2 3] 

[0 0 2 4] 
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? )i<7)mizj£nffimw.ftiziEmffiv jkv-a (ttiii 'jiK7i^f>, dot 

ma, D0SPA,iES#3 bxfn rcz)^-^-. ^;niit^^-# 

£ UT,W^«Sa«iftBP^Sl44#(^ll#)«|1590~1596M(1999^)^#lf 

<5>c 

[0 0 2 5] 

tJI^-TSo r<DE^af»&, ^^NA#M@£&oT£C£^£^R££cl: 

jtf h-^*IElfcB^fcLTJ:;&Lfcbcl-2fc£#J:<. — £:#^£-£{CJ: 
»;i8i»3 4x«RNAi: LTl±, HIV (i>fX) (Atatge JC£ 3 - K"T SmRNA^^g-H 

[0 0 2 6] 

HISS, t« WfLgtM^ SiMm&&££J^Mfl&^®^3 
[0 0 2 7] 

#38931*3 <iiC> fif§B©^Bft#flt&M^T«l»RNA&in vivo, in vitro£fcl± 
ex vivo-eiffMWiC-WBff^-S^jSfe&ii^-t-S. lit. in vivo^ fetiex vivoT? 

3&l£0>igi 0 h t& Z> M^MmRNA^M^ 3 *i S o 
[0 0 2 8] 
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[0 0 2 9] 

© RNASH^'J tc M-^r I" -5 £ £ Jc J: *; S'J <D © *g MA iz M ■* £ W WfiStt £ #§ 
[0 0 3 0] 

^Sfficfi^M^tilSeiie^JIcS: 2oi*o^oT^S(Kui»abara, T. , Warashina, 
M. , Tanabe, T. , Tani, K., Asano, S. and Taira, K. (1998a) A novel allost 
erically trans-activated ribozyme, the maxizyme, with exceptional specif 
icity in vitro and in vivo. Mol. Cell 2, 617-627) (gl IB) „ Z. X\ — ~% CD S 
ejg^MJScTMS^BCR-ABL chimeric mRNAtf) -v > * 5/ 3 >gp&{Cjjg-£ U =b 3 

-^(Dmmu^m^-e. vvy?y=iyfrbm<Mtifeffiffiiz2bz>, m^mco 
<kv^wwTBe^J^c3e^L. ^e© (guo h u ^i/-y h fc^jwr-rsi:^ 

5 ^X^A^fii^tlfeCKuwabara, T. _tiE). V^tf, ##<D 
[0 0 3 1 ] 

CKOflUg-rii, V* 2/-tf>T Atf)-#(2S|tM^«#MS&BCR-ABLdr* ^mRN 
£(Z)£\ stem I l8P#©i&a£*f ®7£f£lC $> S 0 ©gc£f£#Wig^5 
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t?S>SABL mRNA^BCR ■RNA±lC=fe feS <0"P, M*ffl^>7-A>v KMU^f 

Ell A, £.m&<?)ffl&&ifi£.ttX<&o 
[0 0 3 2] 

[0 0 3 3] 

SfcS^tC^^-ett, ^CD^^^A(^)«^(7)^-^, MSMODnRNA£|g!$LT 

n & , &m >f > % *t e> a. s jes & s# -r s mvt 41 co & m Z> Z H # T* 

<o*) o tS&M#>C?-mmi** % —>f v b t.~$~ £> mRNA (M x. bcr-abl ^^^m 
RNA) h» ^^^1f>f A<©2*m©SRSg^JBeA«iEL<»g-^Lfch$0*^S 
tlS. 9->fv b t L&^lE^M<nRNA(M/UiABL nRNA) (Z>#&TT*&. ^?S'ffi 

L # T? £ «fc 5 (ClSIt £ *i T £ „ > ^ i> 3 > £ fglKi" S 
K^^MtciESMmRNA S^J^otgfc^, **St£^«5t&£.5. 
-/\ y KM U jJ? -9* >f Aco^im^ttfc £ o TMt' v 7% i/V /W Jty*ffih7LZ> 

. ) , t;e>-^<Z)SSM^I^c{C^6Uc7)BCR-ABL * * 9mRNA(D@B#!;«& ^|5g U 
[0 0 3 4] 
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IC, y-v^^S/a^gg^JSrSWlCL, K3f * 9 R N A CD^gP £ it^l" SjES*! R 
NAO'J *f1f >f AlC J:5^WTS:a!l1WL, fg^HB&fe L < liffilKlCttWS:-^^.*^ 

[0 0 3 5] 

J2*±, MLfe^^-f AfC&^Ttt, fsl-^^" (mRNA) p*ffC, 

mRNA£Igi8jbfeB£{C, mRNA^Hft-T £ J: o Kt8ft3 4x5. #3§B£tf>v3r 

A&fflV^r fclCfcoT, #£a>mRNA<0$83I&&#i: Ufc> gfJtf)mRNA<Z) 

[0 0 3 6] 

03Bfe J:t>*0 3CfC^bfe, h ^>^V^ri/+F^ ACD^-^y V- DNA/RNA 
pjfiJcJSI (^E:-? Applied Biosystems, Division of Perkin Elmer Co. (ABI 
), Foster City, CA) T"ft3*-£jER L fcRNA flfcfi&H, HHi&, PAGEIC J: SJffJSiS: 
ff 3 «fc yiR3tLfc 0 T-MzU B-MzLGD 3 ' {Hff ^ T-MzR t. B-MzRGD 5 ' fljte, 

Ttfh-S/*PMlt3itg£^t-£bcl-2 mRNA©«fti*->f Mc*f L T*B^^I#^Cile•£ 
U ^JWf^tt^Pfi&^'rS.k^lC^ftLfco T-MzLCD 5 ' {Rtf^T-MzROD 3 ' flflfcj: 
, HIV-1 tat ■RNA&ggaR'TS J:-5lC^ftLfc (HIV-1& h 9 > * • v3p 2/ If >f A , 
T-Mz:gj3B) „ B-MzLCD 5 ' $J t. B-MzRCD 3 ' -$H£> BCR-ABL mRNA £igf$f"g> J: 
OlzMtiLtc (CML& • V^ri/if-Y A, B-Mz : gj 3 C) . — HIV-lflR 
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SS#fc<, 3Mft&CHIV-l tat mRNA##£L&V^-mcte, EI 3 BCD^flHC^ L 

fc«fce>ic, fS«^&as&&^;E:fcffifc«g^fcic J: y, t£&lZ&M£.tji&&m 

4*y(Dm i )&frrf^fa$m£ft''). ?i£©bcl-2 mRNA(Z>^»Tl±££fc^ «fc 5 IC 
t&ffLfco «tt#«H$fijfil^<Z)-=7-*-ite^T?*SBCR-ABL ■RNA^JfiHJia 

rtic#£Ufcv^-£ictt, [§I3c<z)T{R!Hc^L£lJ: e> tc, fcfc*.aP#ftic|ig£Be 
«rtt£Cfcv*<fc olcigff L£„ $ <b fcMcDrr > h n it, bci-2 mRNA_t 

<Dmtt&GL*vj&i-t2>&£.m<DK>^-'^v kmu A^-tF-r a (H3a, wt rz) , 

HIV-1^, CML^<Oj^MzR<Z3tSffitfT^gISfit (CUGAUGA) BE#I & (CUAAUGA) @B?'JlC^ 

-tf-TA (I-T-Mzfcitfl-B-Mz) =&f£f£Ufc„ 
[0 0 3 7] 

t^*© Tdr^-tf-f A (Mz) A<|ig-mRNAtC#LTiz>^-flMBfc^ltf«fBfclfi 
#t-5<DlC*fLT* #«TO"r®ftLfcV*S/if>f-Mi. 2 jfr^CD mRNAf^T?, ir 

if >f AiiMlfe. 
[0 0 3 8] 

itSIt^tftS. bcl-2 mRNACO— ^PCDSH^J (300 mer) & T 4 rf< U * * Utf 
^K^r-^-if (SvSit, B#) y [r- 32 P]-ATPt?^^Lfe 0 ##3ff& 

1 fiH <Dmm"Z. 2 nM <D5'^£ 32 P mRNA t # >f > 3f a. /< 

-hbfc. • -7^r2/if>r A£Tris-HCl (pH 8.0)iBMK?Ri4UCig-£ 

Siirfco £»JlifcJ:tfg£&^i?8«fl:ig»tlC10 mM MgCl 2 £#tJx.£ d K «fc y 
M^£lf€#?£-£> 37°CT-60^r^f6$i±^ o ft^iC, SJSS^^'JT^'J 

[0 0 3 9] 
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EI 6 AfCHIV-1^, |H6B{CCML^<Z)|^M^£^f = HIV-l*T?ti, HIV-1 tat m 
RNA##TlCj3V*T$0#>Tbcl-2 mRNA M#JlCi£[|0T IT Z. h tffltfgS tlfe 
(T-Mz) „ CML^"ei±, lESMABL ■RNA#ffiTTl±bcl-2 mRNAli^J £ T IC, BCR- 
ABL mRNA#£T&C;£^T#J#>Tbcl-2 mRNA£#^|ft(Ct£f$T IT V^S r £ SStfR 
L£ (B-Mz) „ Y^yy, • V^f £/+F-f 2*<Dffi&(DT V 10 mM MgCl^J: 

tf50 »M Tris-HCl ( P H 8.0)£Jg^T, g£it^#J ( 1 ftafEUE) &#TT*371C "£6 

[0 0 4 0] 

U^'if-T AWt Rz(03A)li^#||W"RNAa)# 
WSSlC^r, bcl-2 mRNA&^I^TLfec * fe^M-f ^XOIfc U ii^fB Sr^fSfb 
Lfcl-T-Mz, I-B-Mz, £ J:t>* h^>X • T^FS/iM ACD^y^-J*^ (T-MzL, T 
-MzR, B-MzL, B-MzR) C&V^ i £ fcBtS 1/ fc. 

[0 0 4 1 ] 

<7)flHKJ^^i^ , r^/u"e*At-S^^ (Malone, RW. Feigner, PL., Vermn, IM (1 
989) Proc. Natl. Acad. Sci., USA 86, 6077) ^H-DNA (?-f;i/^^ 
**-fc£&fl!V^T) h Lt#AltllIfiWeM$*l)M (Friedmann. T. , 
Roblin. R. (1972) Science 175, 949) ©2gi^fe5 a 
[0 0 4 2 ] 

*f§^(Z)hv>^- U siMMA&n- Kf SDNAS:-g-tf^^^4f-tt, pol I 
I ^^D^-^-. pol III ^^n^-^- (tRNA, snRNA^) & if CORN A jK U 

%j©(tRNA val -MzL. tRNA vaI -MzR) £ P UC19 (Takara), pGREEN LANTERN {=r 4? 
V VJrV x^df^Ufc^^ttiS) , pHaMDR (HUMAN GENE THERAPY 6:905-915 (July 
1995)) fc^tf^^-lCjlg^&frCIfctCj: »J, f^SS^S S. $S*lt£ 

tlStRNA val T-MzLCO 2?M?:-ii: 1X07 AiC^t"., 
[0 0 4 3] 
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®'J5K7i?J/3 >(Lipofection) £g 

fc$$U ^r^^^^&m^^oSH^JCtRNA^ 1 MzU tRNA val MzRCDDNA BB^J) £ 

A ICjK^xitf. 

[0 0 4 4] 

#-gB#jt£tf)-^3f >>+F^f AfCJi. RNA jtf'J (D^n^E-^-gH 
#J#tt*3 4lT^S(M, S7A) „ jfMftJC^AStl/^? #-DNA 
IWiiaWraiBLTV^SRNA sffU 0>«£IC<fc»J, f&JRS&^S: =fe»oRNA 

[0 0 4 5] 

HIV-l^h^>X • V=^>1f^ AteNP2/CD4/CXCR4iffiflS (3ft A^fc^W^Sm «fc U 

Affli^S: 7 — if >7N-f ^"U ^Vif-S/a >tC J: »J 1151^^*5^8:12 7BtC^f . 
JlWJ&ttfflRNA&T#n-:*>f;i/T?8cSfrU > ~? ^ > »C h7>^77- 

-s^r-*-^ if--etfeffiLfc. if© • v^s/if>r A*,j§f^LTfe»j, 

M^fctRNAyn^-*-##tt©*83llC<fcy, iMfttCf^ M# L T V ^ £ 
A^A^ofc. bcl-2, Tat, ABL, BCR-ABL mRNAcZ)^^* |s!$|fCi^£: t. 3. 
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[0 0 4 6] 

HIV-l^c7) h7>^ • -7 3f l±<7>$h%k%:m^tc a h-5>X • V^ri/if>f A 

#$&S?S&<bcl-2 mRM^^-S^ bcl-2# 

ffl^iTtf; h-:>^£iie::t\ -£^T\ T aK h - ^^^^ 13 fe^ if 5 
£Tunel&(C <fcoTD^£„ T ^ h - i> X tfitfr ^ £ £ , DNA##j?#£B£ £ #\ T 
unel^TSiTdT (terminal deoxynucleot idy 1 transferase) £ ffi ^ T ^CQDNAfl-lT 

^ricFiTCgHidUTP^jjig-^s^rSo *ft£^3fcM»ire«&rsi:, T^h-S/x 

££Br UT^£lHBS&i^3 I fc£#§t"£ < , ^HJ^T'liln situ cell death detection 
kit, Fluorescein (ni/a • ^T^^f^yntt) &fflV*Tffo fc 0 
[0 0 4 7 ] 

08 AJC^StlTV^S i -5 IC, HIV-1* h • v^F2/if>r A (T-Mz) 

HIV-1 tat ■RNAA^3^LTV^V>i|!Hlia ((-)Tati: Lt^^) Tli, T-Mz£agA 

itSfitlStK^^S. ££^7 V-(T-MzL, T-MzR), ^vfrffiMtf) h 9 > 
[0 0 4 8 ] 

^KOHIV-lCDf^^^iffiSSSrif^SSISWf SA^S:3H^fc. 2 4 well 
P latetC3^CO0JSa$:M^, SB, h 5> > X • ^ A (T-Mz) L $ 

hlZ^CD^U ( h^>X7ni^ 5/ a y «fc U24B£|SlffcK HIV(p24(Z)^S-ei0ng/inL) 
felSSS -€-(Z)ffe2B# (D2, D4, D6;08B^) (C T ^ i2 $:fTofe 0 7v 

jHWHB© 20<B¥*Ht&08BlC^LT^.6 o ffMU^f^fA (Wt RZ, 

03A) li4H^lCli, fesa^*T^>T;i/^^A^16!lStlfeA<6H^JCHIV-l© 

>f ;i/*Ji5SJ!#— JiClCjttfi:, -e©«Ift!llBA^#llCigTLfe (D6, t^Atf)*^ 
-) „ b^>* • v3f2/if>f Ali£}£LT«&Tigv^J|l£$8l¥U6BtfelCW:? 
-f ;b*^M£?EM$l±£^£: Jc J: y HIV^MEi'l4$JJ9£kmt3: 0 % o (D 
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[0 0 4 9] 

„ Tune l&0>mMl5&&&9kJ3m*±J&ll m Cl^T- 
MV^„ *1*CML©4fMW>&"RNA"efeSBCR-ABL ■RNA&&35I LT V*fc ^ifflfl&h L 
T, H90fiS CMLfc h*Wfl&£ LTBV173jWll& Primary CMLjUHflg, 
iC*X^ A^e>«5i$tlfcBaF3j|t|IIJIStCH h CDBCR-ABL mRNA5;3§Ji|£-fr£BaF3/p210 B 
CR_ABL MJ5a-e^)Sc ^fei^^tCDNA^^-fe^^HH^^g^^Lfe^tCPropidium I 
odide (PI) &»flDU IM^ffi!! (^fe) T?£*Wli6£#8ft3l*fc. ifc&^tf)^ 

[0 0 5 0] 

09 lC^£*lTV^ J: -5 tC, T-MziiCMLt hM^7?feSBV173^5fla, Primary CM 
LMM<DfriZ-m^Mm-VT<i< h-is* $-&fc Q BaF3/p210 BCR " ABL MJ^l±BCR 

-ABL ■RNAl±383&LTV>5#, # X ^ gJ5fctf)gH#J & =fe obc 1-2 ■RNAtf&gi LT 
Sfc«>, T;tf h~i>>U££C&^ 0 Wt Rzli, BaF3/p2lO BCR ~ kBL fflMt.mC&o 

TrliBCR-ABL mRNA 2b 58*1 L T V -5 , v^tcffc £ I'r rf< h - 2/* E 2 -ttfc. 
[0 0 5 1 ] 

( HiM6) h^>x • v^r'>jf>r Ag)imjia^-gg)efl9«RNA^WT^ 

#Ji>X7M >^nf7-€ (caspase) £ LTfcJ £*l"C ^S) OlSU 

^^(coordinated actions) ^if^ -5 „ 01 0 AfCHIV-l^CO h ^ > X ■ V^r 
2/ "9V A(£>bcl-2# ^yl^jSIS^PIWSrMfeWestern^D v Ell 0 BfC 

T h - ^ X # X ^ - K ^ ft ^ fC ?g'f£{fc £ ;ft £ Caspase T & £ Caspase-3GD fg'f£ 
-fbSrBfeWestern^ny h S:^Lfc 0 #fflJ§£fttlffi^£l55& iKUT^U^T^ 
SrfflV^fcSDS-PAGEtCA^Wfc. ij X A- i£-3£ J: T$-? U iz 2/ > ^ $ tlfc pl7 ( 
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#*A-1f-3) S^IJ-^jKU ^n--^-;i/StfraCPP32 (Universit 

y of South Florida, College of Medic ineCD Hong-Gang Wangifcjg ib> %?M IC J: 

£ cfcTOmUDubrez^^^^lC^oTHMLfe (Dubrez^, Blood, 7, 2415-242 
2, 1998) 0 bcl-2tCoV>Tl±, bcl-2iCMt-£ ?1^>tf U * n -^l/Jfiffc ( 

3X=E;Wt) £JB^Tbcl-2$:fcfflUfc. 
[0 0 5 2] 

[HI OASr^-C^^SJ:^^, Wt Rz-ett, tat mRNAcD^MiC J: ^-T> bcl-2(D 

tat nRMtf&&L&^m^ltbcl-2(DmmAlzmttfte<. tat ■RNA^#^E"TS 
^<Z5*5fi3KIS*^«lS3*lfco fffi<Z)Vdf i/+F-f A^y V- (MzL, MzR) ^?g't4 
ATfli, bcl-2(3D!83K©<STtt«^{StlJQ:^ofco 
[0 0 5 3] 

bcl-2(Z)#§jp.&*}C#VK TaK h - ^^^#^51^^-5 *^/^-if- 
3£){£T£#*^-i?-3(D^'f4ffc£t§S£ LT<&T^£il> Wt RzTrtetat mRNACD 

A-ei±, tat ■RNA^#^Ef # X^-if-3©JS^fc^BI|gT?# 7c„ 

flfi(©V^2/if>r V-^ (MzL, MzR) ^^SMlT^f 2/ if -f AT l±, tat mR 

NA^^t-^^-a-tc^VNT^^^^-ir'-S^^ffi-fbtiSS^^^^^ofe (010 
B) „ 

[0 0 5 4] 

OCtCCML^tf) h 9 • T^f^-f A (B-Mz) CO y jjf - *✓ 7s%Sk & 
> ^Btf(C^^L^BCR-ABL mRNA&3JWt-*-<S V* >T A (Mz) £ jt<f£ L £ ^ 7 
BCR-ABL ■RNA^fg|«LT^*ie#&^JWf , r'5ltfIlf*'T?©»SI<fc BCR 
-ABL »RNA5:giLT|iffiiC <fc V&m^Xte ^BRlCTtf h - & 

J: U$KP1«UT^£) be 1-2 mRNA£^0SfTl-§ • */if >T AJ*^0>;£ 

<fc yflMlTV^Clfctf^ofc,, * £111 1 0 DtC^LfcCML&tf) h "7 • V 
^r^if-r A(C J: -g.bcl-2^ >/N°^^|§^[5aW$:MfeWestern^n K gl 0 E(C 
^ L Caspase-3 CD ?g'f4 <t M 7c Wester n^'U y N HI V-l^ £ |Wf$|fC, C 
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[0 0 5 5] 

ic^ < & # a & 3 1 & < , * >f ^x^ih^m; u t=.mmv>mm *m mm 

[0 0 5 6] 

SEQUENCE LISTING 

<110> Secretary of Agency of Industrial Science and Technology 

<120> Nucleic acid enzymes acquiring an activity for cleaving a certain 
target RNA by recognizing another RNA molecule 

<130> 117F0118 

<160> 5 

<170> Patentln Ver. 2.0 

<210> 1 

<211> 32 

<212> RNA 

<213> Artificial Sequence 
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<220> 

<223> Description of Artificial Sequence: maxizyme-const i tut ing RNA mole 
cule 

<400> 1 

gguccuggcc ugaugagagu gaugagcucu uc 32 

<210> 2 
<211> 27 
<212> RNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence: maxizyme-const i tut ing RNA mole 
cule 

<400> 2 

gucugacugu ucaucgaaac cgggucc 27 

<210> 3 

<211> 33 

<212> RNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: maxizyme-const i tut ing RNA mole 
cule 
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<400> 3 

gguccuggcc ugaugagagu uauugauggu cag 33 

<210> 4 
<211> 29 
<212> RNA 

<213> Artificial Sequence 

<220> 

<223> Description of Artificial Sequence: maxizyme-constituting RNA mole 
cule 

<400> 4 

gaagggcuuc uuucaucgaa accgggucc 29 

<210> 5 
<211> 88 
<212> RNA 

<213> Artificial Sequence 

<220> 

Va 1 

<223> Description of Artificial Sequence: tRNA promoter sequence 
<400> 5 

accguugguu uccguagugu agugguuauc acguucgccu aacacgcgaa agguccccgg 60 
uucgaaaccg ggcacuacaa aaaccaac 88 
[0 0 5 7] 
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iE^J*#4 - AXiB^J©IttW : T^S/if>r A&ifilct SRNA#^ 
BB#I#^5 - AX@2?'J<£>M : tRNA Val ^n^-#-@B?!I 
[0®tf)ffi#&M&0j?] 

Q 

lOHtt, CML©iSJ^<Z)SlSi:BCR-ABL^r^^«RNAS:^--if »y h £LfcVtf-*f4 
[03] 

[04] 

[0 5] 

[06] 
[07] 

<fctfittlJ^ft-C0>383l, M&fclS^fc hcD^&^-To 

[08] 

^CO0«, HIV-l^s h7>X- x^^if^ AtC J:£TaK h - :> X £ JC^Tunel 
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[09] 

H Tune 1 H£ft$£|£ £ a* "T „ 
[010] 
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[mi ] 



Hammerhead ribozyme 



B 



Cleavage site 
Stem III 1 Stem I 

^NNNNNU X NNNN ^ 

****** ***** 

3-NNNNNA NNNNN 5' 
u Q 

aO\ a 

C *G 

Stem-loop II | q * q 

G*C 
A G 
A A 



3' 



5' 



Minizyme 

Cleavage site 



3-CGGCA 
A 

C G A G 



gAGUAGC-5' 



Inactive monomelic 
short ribozyme 



Maxlzyme left (MzL) 

3-CGGCA CAGUAGC S 
A ^ 
G if 



Maxizyme right (MzR) 

y-CCUUGCA GGGGC-s 
A A C ^b 



C GA G l 



Stem III 1 Stem I 

^-NNMNNU X NNNN ~ / 

3 < NNNNNA NNNNN 5' 

A *J 

Substitution of the q a G 
stem-loop II region v ( Linker ) A 
by a short linker 



3' 



Substrate 

5 - GCCGU C GUC AUCG - 3 



***** 



3 -CGGCA CA GUAGC - &' 



Monomer 1 




A--_\. A} 

c *g Homodimeric 



G-C 



G 

>vA i Monomer 2 
ACGGC-3' 



maxizyme 



5 -CG AUG AC 

******* ***** 

3-GCU ACU GCUGCCG-5' 
Substrate 



Cleavage site 
Substrate I 

5 -GCCGU C T CCCCG -3 



* * * * 



***** 



3'CGGCA GGGGC-5' 





g — ~ a g y/ MzR 

C * G / 

G*cl Heterodimeric 



maxizyme 



sCGAUGAC ACGUUCC-3' 

******* ******* 

3-GCUGCUG.C UGCAAGG -5- 

T 2nd substrate 
Cleavage site 
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[02] 




2 
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[03] 



5'. 



BcI-2 mRNA 

^-GGACCCG GUCG CCAGGACC « 
3. CCUGGGCCAUCGGUCCUGG 



A(fb C, 



-A G 



B 
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